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(57)Abstract 

PURPOSE: To allow a photocatalytic fiber to exhibit photocatalytic action even in a place hardly exposed to light 
by carrying a photocataiyst on an optical fiber having a light leaking part and to enhance the efficiency of utilization 
of the photocataiyst 

CONSTrrUTION: An aq. dispersion of a photocataiyst is applied to the surface of an optical fiber and the 
photocataiyst is fixed. That is, photocataiyst powder is dispersed in a resin soln. prepd. by dissolving epoxy resin, 
acrylic resin or styrene resin in an org. solvent, a soln. of a silane coupling agent or water glass, the resultant liq. is 
applied to the surface of an optical fiber and the powder is fixed by polymn. curing or by evaporating the liq. by 
heating. The polymn. curing is carried out by a heating reaction or irradiation with active energy such as UV rays. A 
commercially available titanium dioxide or zirconium oxide sol may be used as the aq. dispersion. The objective 
photocatalytic fiber may be produced by applying a partial hydrolyzate of an organometallic compd. to the surface 
of an optical fiber and fixing it by condensation reaction. 
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* NOTICES * 



JPO and INPIT are not responsible £or any 
dcunages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the photocatalyst fiber used for the chemical reaction in light, and 
decomposition, and its manufacturing method. 

[0002] 

[Description of the Prior Art] It is well-known as the "Honda-Fujishima effect" to photodissociate water by using 
titanium oxide as a photocatalyst conventionally, as the application, titanium oxide is applied to a tile side or a glass 
side, and water, the antibacterial tile into which a bacillus and adhesion dirt are made to disassemble under existence of 
light, and the glass with which dirt disappears are developed. Moreover, as water purification, by JP,4-24429,A, 
understanding the organic substance in waste water by catalytic oxidation, using titanium-dioxide powder as a 
photocatalyst is also known, and the chemical reaction in light and use of decomposition are performed variously * 
conventionally. 

[0003] However, the part by which light is not irradiated tends to produce light from the rectilinear-propagation nature 
of the property, and it has become a big fault especially in combination with a photocatalyst that catalyst effectiveness is 
low. Moreover, when a photocatalyst is powder, there are problems, like recovery of a powder catalyst takes great 
energy. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention was made as a resuU of examination so that it might 
demonstrate a photocatalyst operation even place [ which light cannot reach easily ], and the purpose of this invention is 
to offer the photocatalyst fiber which raised the use effectiveness of a photocatalyst. 
[0005] 

[Means for Solving the Problem] The summary of this invention is in the manufacturing method of the photocatalyst 
Fiber for which the optical fiber which has a leaking part comes to support a photocatalyst, and the photocatalyst fiber 
which consists of forming the back leaking part which made the optical fiber which formed the leaking part beforehand 
fix a photocatalyst, or made the optical fiber fix a photocatalyst. 

[0006] In the photocatalyst fiber of this invention, the optical fiber as base fiber has the combination structure of a 
different refractive index, it is the optical fiber with which light penetrates the interior of fiber, and organic system 
optical fibers, such as the inorganic system optical fiber represented with a quartz, acrylic resin, polystyrene resin, 
polycarbonate resin, amorphous poly olefin resin, and silicon resin, are mentioned. 

[0007] In the photocatalyst fiber of this invention, the optical fiber which supports a photocatalyst needs to have a 
leaking part, the fiber which attaches a blemish to a fiber front face and forms a leaking part in it is bent, and many 
leaking parts are formed in the fiber front face by the approach of forming a leaking part in a fiber front face. 
[0008] As a photocatalyst supported by the optical fiber which has this leaking part, metallic sulfide, such as metallic 
oxides, such as a titanium dioxide, a zinc oxide, a tungstic trioxide, niobium oxide, a zirconium dioxide, cerium oxide, 
and a silicon dioxide, zinc sulfide, copper sulfide, and a cadmium sulfide, is mentioned, for example. 
[0009] Since base fiber is an optical fiber, the photocatalyst fiber of this invention lets light pass in photocatalyst fiber 
from the exterior, and makes a photocatalyst operation perform a chemical reaction and decomposition also under the 
conditions of pressurization also in the liquid colored deeply or the muddy liquid along which has flexibility and the 
metal opaque interior of a container and light cannot pass easily. For example, if the photocatalyst fiber of this invention 
is used, decomposition of the sludge of a sea bed can also be performed. 

[0010] Moreover, although two or more may be a condition as it is or the gestalt put in order or it was bundled, from the 
point which makes catalyst area large, the incidence part of light is the gestalt of the shape of the shape of a bundle, and 
a tape, and, as for photocatalyst fiber, it is desirable to use in the condition that the leaking part of each fiber does not 
receive constraint. 

[001 1] The photocatalyst fiber of this invention can take out the light used for photoreaction, such as sunlight and 



ultraviolet rays, from a leaking part, and guessing, or the light of rectilinear-propagation nature originally does not hit 
can apply light to a difficult object. As light catalytic ability Since it presents fibrous, an area [ activity / as a catalyst ] is 
large, since light is equivalent to a catalyst existence part, the use effectiveness of a photocatalyst is high, and it can 
apply to a large object from having the flexibility as fiber further. 

[0012] The photocatalyst fiber of this invention is manufactured by the following approaches. 
(1) How to apply the liquid which has the adhesive property which made the optical-fiber front face distribute a 
photocatalyst, and make it fix. When it states in more detail, the liquid which made the resin liquid which dissolved an 
epoxy resin, acrylic resin, or styrene resin in the organic solvent, silane coupling agent liquid, water glass, etc. distribute 
photocatalyst powder is applied to an optical-fiber front face, polymerization hardening or a liquid is heated, and is 
evaporated, and it is made to fix. The exposure of activity energy, such as ultraviolet rays, can perform polymerization 
hardening by the pyrogenetic reaction again. 

[0013] (2) How to apply the water dispersion of a photocatalyst to an optical-fiber front face, and make it fix. When it 
states in more detail, the photocatalyst water dispersion which made water distribute photocatalyst powder is applied to 
an optical-fiber front face, water is evaporated by stoving, and it is made to fix. As a photocatalyst water dispersion, 
commercial titanium-dioxide sol liquid, zirconium dioxide sol liquid, etc. can be used. 

[0014] (3) How to make the photocatalyst which applies the partial hydrolysate of an organometallic compound to an 
optical-fiber front face, is subsequently made to carry out condensation of this hydrolyzate, and is generated fix. When 
it states in more detail, as an organometallic compound, titanium tetraisopropoxide, tungstic-acid 
AMMONIUMUPARA 5 hydrate, 5 chlorination niobium, a titanium tetra-methoxide, titanium tetra-ethoxide, etc. are 
mentioned, and, as for partial hydrolysis and a condensation reaction, it is desirable to carry out with heating in the 
range of about 25-800 degrees C. 

[0015] (4) How to make deposit a photocatalyst on an optical-fiber front face with gaseous-phase vacuum deposition, 
and make it fix. When it states in more detail, a photocatalyst is made to deposit on an optical-fiber front face, and is 
made to fix with gaseous-phase vacuum deposition, such as the sputtering method and the ion plating method. If it is 
desirable to use the high grade compound of 95% or more of purity as for the compound which has a photocatalyst 
operation as a target and purity is low when using the sputtering method and the ion plating method, a deposit cannot 
discover a photocatalyst operation easily. As a commercial target ingredient, a titanium dioxide, a tungstic trioxide, 
cerium oxide, zinc sulfide, etc. are mentioned. 

[0016] A deer is carried out, and in the approach of manufacturing the photocatalyst fiber of this invention, a leaking 
part is formed in an optical fiber, after making a photocatalyst fix using the optical fiber which formed the leaking part 
beforehand as an optical fiber. As already stated, formation of a leaking part bends the optical fiber which attaches a 
blemish to an optical-fiber front face, and forms a leaking part in it, and is performed by the approach of forming a 
leaking part in the fiber front face of the outside of the pars convoluta lobuli corticalis renis. When forming a leaking 
part after photocatalyst fixing, the approach of forming a leaking part in the fiber front face of a pars-convoluta-lobuli- 
corticalis-renis outside by bending a photocatalyst fixing optical fiber is used preferably, but a means for detachable and 
a bending means are suitably chosen so that a photocatalyst may not exfoliate in the case of bending. 
[001 7] On the occasion of manufacture of photocatalyst fiber, the shape of the shape of a bundle and a tape etc. may be 
the gestalt of arbitration, and the gestalt of an optical fiber can follow and can also make the gestalt of photocatalyst 
fiber the photocatalyst fiber of the gestalt of the arbitration according to an application application. Moreover, the die 
length of the optical fiber to be used is decided in consideration of the attenuation factor of the light which it lets pass, 
the amount of photocatalysts, etc., and can be made into the die length of arbitration according to the object made to 
react and decompose. 
[0018] 

[Example] Hereafter, an example explains this invention concretely. 

[0019] (Example 1) After attaching the detailed blemish to the fiber front face of a quartz system optical fiber with 
#2000 sandpaper covering predetermined die length and forming many leaking parts in it, apply the water glass which 
distributed titanium-dioxide powder, carried out heating sintering, it was made to fix, and photocatalyst fiber was 
produced. When the obtained photocatalyst fiber was immersed in the trichloroethylene thin water solution and the light 
guide of the sunlight was carried out from the edge of photocatalyst fiber, the trichloroethylene was almost decomposed 
very much for a short time. 

[0020] (Example 2) The methyl-ethyl-ketone solution of the low-molecular-weight polymethylmethacrylate which 
made the optical fiber made from polymethylmethacrylate distribute titanium-dioxide powder was applied, it dried at 50 
degrees C, and the titanium dioxide was made to fix. Then, bending with small bend radii was given having applied ** 
to this photocatalyst fixing fiber, the leaking part was formed, and photocatalyst fiber was produced. When the obtained 
photocatalyst fiber was immersed in 4-chlorophenol solution and the light guide of the light of 400W mercury-vapor 
lamp was carried out from the edge of photocatalyst fiber, 4-chlorophenol was disassembled very much for a short time 



neariycofn^>letely. 

[0021] (Example 3) After attaching the detailed blemish to the fiber front face of a quartz system optical fiber with 
#2000 sandpaper and forming many leaking parts in it, made the dimethylacetamide solution of the polyacrylonitrile 
system polymer which distributed titanium-dioxide powder solidify with spreading and water, it was made to fix, and 
photocatalyst fiber was produced. When the obtained photocatalyst fiber was immersed in the trichloroethylene thin 
water solution and the light guide of the light of 400W mercury-vapor lamp was carried out from the edge of 
photocatalyst fiber, the trichloroethylene was decomposed very much for a short time completely. 
[0022] (Example 4) After attaching the detailed blemish to the fiber front face of a quairtz system optical fiber with 
#2000 sandpaper and forming many leaking parts in it, apply the water glass which distributed mixed powder (titanium- 
dioxide 70wt%/silicon dioxide 30wt%), carried out heating sintering, it was made to fix, and photocatalyst fiber was 
produced. When the obtained photocatalyst fiber was immersed in the salicylic-acid thin water solution and the light 
guide of the sunlight was carried out from the edge of photocatalyst fiber, the salicylic acid was disassembled very 
much for a short time nearly completely. 

[0023] (Example 5) After attaching the detailed blemish to the fiber front face of a quartz system optical fiber with 
#2000 sandpaper and forming many leaking parts in it, immerse and apply to commercial titanium-dioxide sol liquid 
(Taki Chemical Co., Ltd. make) as a photocatalyst water dispersion, carried out heating sintering at 50 degrees C, it was 
made to fix, and photocatalyst fiber was produced. When the obtained photocatalyst fiber was immersed in the 
chlorophenol thin water solution and the light guide of the sunlight was carried out from the edge of photocatalyst fiber, 
chlorophenol was disassembled very much for a short time nearly completely. 

[0024] (Example 6) titanium tetraisopropoxide after attaching a detailed blemish to the fiber front face of a quartz 
system optical fiber with #2000 sandpaper and forming many leaking parts in it - 10wt(s)% - immerse and apply to the 
included isopropyl alcohol solution, dry at 100 degrees C, carried out heating sintering at 600 degrees C, it was made to 
fix, and photocatalyst fiber was produced. When the obtained photocatalyst fiber was immersed in the salicylic-acid thin - 
water solution and the light guide of the sunlight was carried out from the edge of photocatalyst fiber, the salicylic acid 
was disassembled very much for a short time nearly completely. 

[0025] (Example 7) After attaching the detailed blemish to the fiber front face of a quartz system optical fiber with 
#2000 sandpaper and forming many leaking parts in it, it placed into RP sputtering chamber, and under the 10-5torr 
ambient atmosphere, the titanium-dioxide thin film (1.5 micrometers of thickness) was made to form in a fiber front 
face by the sputtering method on the frequency of 13.56MHz, and photocatalyst fiber was produced. When the obtained 
photocatalyst fiber was immersed in 4-chlorophenol thin water solution and the light guide of the light of 400W 
mercury-vapor lamp was carried out from the edge of photocatalyst fiber, 4-chlorophenol was disassembled very much 
for a short time completely. 
[0026] 

[Effect of the Invention] While light leads light to the field which cannot arrive easily directly, a photocatalyst is made 
to exist, and a photocatalyst is supported by the fibrous object, and according to catalyst area being large, the 
photocatalyst fiber of this invention has the high use effectiveness of a photocatalyst, can be further applied to the large 
object using the chemical reaction in light, and decomposition, and is especially useful to the reaction under 
disassembly of dirt and harmful matter, purification, and pressurization, and decomposition. 



[Translation done.] 



